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Of the Univerſal Eguatoreal, made by Mr. RAMSDEN, with 
the Method of adjuſting it for Obſervation. 


: Tx E principal Parts of it are: (ee Print 5 the 


3 * 


Iſt. The Azimuth or Horizon! Circle (A) (repreſent- 
ing the Horizon of the Place) which moves on a long 


Axis (B) called the Vertical Axis. 
II. The Equatoreal or Hour Circle (C) repreſenting 


the Equator placed at right Angles ro, and moving upon the 


Polar Axis (D) which repreſents the Axis of the Earth. 


Il The Semi-Circle of Declination (E) (on which 
the Teleſcope is placed) moves on what is called the Axis 


of Declination, or, the Axis Y Motion LE the Line of : 


Collimation (F). 


Meaſures ot the 5 HEE Nrvided on 
veral Cireles and Di- Radius E ere _ EX ir = limb to Vernier = | 
viſions of them. ” parts of In. = of In. 
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Note—The fecond Line in each Divifion of the above Table gives the 


Meaſures of the ſmaller-fized Equatoreals, 
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vo. The Teleſcope is an Achromatick Refractor with 


a triple Object Glaſs, the Focal Diſtance whereof is 
„„ Dec. 
17 Inches and its Aperture : 235.45 and there being five 


different Eye-Tubes, and one Priſmatic Eye-Tube, its 


Magnifying powers run from 49 to 168. By a new 


Contrivance in this Equatoreal, the Teleſcope may be 


brought parallel to the Polar Axis, ſo as to point on 
the Pole-Star in whatever part of its apparent diurnal 
revolution it be, and with this Teleſcope it has been ſeen . 
near 12 o'clock at noon, and the ſun ſhiniag very bright. 
VI". The Refraction Apparatus (for correcting the 
error in altitude cauſed by Refraction or by Parallax) 
goes on upon the Eye-End of the Teleſcope, it contains 
a et of Moveable Wires, and may be turned quite round 
by its Pinion—the Deſcription of this Refraction Appa- 
ratus ſhall be given hereafter. 
Vile. This Inſtrument ſtands on three feet oY diſtant | 
7 
from each other, 5 6 | - 
VIII. When all the parts are horizontal, it is about | 
29 inches high. _ 


Before you proceed t to adjuſt this 8 * | 
well the ſeveral parts of it, and you will ſee, that the 
principal adjuſtment thereof (to which every other ad- 
juſtment muſt tend) is to make the Line of Collimation 
(that is, the Line of Viſion cut by the interſecting point 

of the fixed Wires in the Teleſcope) deſcribe a portion 
of an Hour Circle in the Heavens —in order to that, 
it is plain that ſeveral previous adjuſtments muſt be 
made; fſuch- as, that the Azimuth Circle muſt be 
I - uy 


6 


tru 5 eral ocibac the T ite of Collimation "as ſome Sub- 


ſtitute thereof, entirely correſpondent to it) muſt be at 
right Angles to the Axis of ite own proper motion, that 


is, the Axis of the Declination Circle (F) and that 


this laſt Axis muſt be at right Angles to the Polar 


Axis, or Axis of the Earth; the Polar Axis by the | 


conſtruction of the Equatoreal (without any adjuſtment) 
There 


is at right Angles to the Equatoreal Circle.- 


is a ſmall Braſs Rod (M) placed immediately under 


the Teleſcope, which is meant to be parallel 20, and 


the ſubſtitute /, the Line of Collimation, and (as above 


mentioned) is entirely correſpondent to it, and to be 


conſidered as one and the ſame thing with it, in going 


through the 2+ 30. 4%. Adjuſtments On this braſs rod 


there is occaſionally placed a hanging level, (N) the 


many advantages of which in various operations, the 


following Adjuſtments will clearly ſhow. 


Level the Azimuth Circle. 
Turn it, till one of the Levels is parallel to a ſuppoſed line 
joyning two of the feet ſcrews, then adjuſt that Level with 


ift. ApgusTMenT. 


thoſe two feet ſcrews ; turn the Circle half round, i. e. 180% ĩ6ÿ 
and if the bubble be not then right, correct half the error 


by the ſcrew belonging to the Level, * and the other half 


SANK by ee e Lewes repeat this till 


the 


2 Obſerve when the point of any * is tapd into the furface it”. 


. 


4 


| preſſes upon, then by /erewing you depreſs and by unſcrewing you elevate 
' that part, but when the point of the Screw is not zap'd into the ſaid ſurface 


(as the Feet Screws of the Equatoreal) then An N aud un- 
. depreſſes. | 
| B 


0 ᷣ 


the bubble comes s right — then turn the Circle 90? "8 
(that is, at right angles 10) the two former poſitions, 
and ſet the bubble right (if it be wrong) by the foot 
ſerew at the end of the Level; that done, adjuſt the 
other Level by its own ſcrew, and the Amen Circle 
will. mow. be and Level. 1 


«89 Apjusr MENT: Mete the two Hooks 1 the Hanging Level equal. =. 
Length; fo that the Level may be truly parallel 40 
e Rod ow which 5! ts e. : 


Hang on the Level, and adjuſt it by the Pinion of the 
declination Semi-Curcle; reverſe the Level, and if it be 
wrong, corre& half the error by a ſmall ſteel ferew 
that lies under one end of the Level, and the other 
half error by the Pinion of the declination Semi-Circle ; - 
1 this till * bubble be Jug in both poſitions. 


| 2 n Make the „ Red on which the Level hangs, at right 
Angles „ e EF) —_ 


| Make the Polar Axis cen, or nearly ſo; ſet the 

declination Semi-Circle to 0?, turn the Hour-Circle till the 

bubble comes right; then turn the Declination-Circle 

to go; adjuſt the bubble by raiſing or deprefling the Polar 

Axis (firſt by hand till it be nearly right, afterwards to 
make it entirely right, tighten with the Ivory Key the 
ſocket which runs on the Arch with the Polar Axis, and 
then apply the fame Ivory Key to the adjuſting ſcrew at 


„ 


the RF of the ſaid Arch till the bubble comes quite right) 15 
then turn the Declination-Circle to the oppoſite go?, ik 


the Level be not then right, correct half the error by the 
aforeſaid adjuſting ſcrew at the end of the Arch, and the 
other half error by the two ferews which 'raiſe or depreſs 
the end of the braſs rad. 


you ferew the other. 


Mate the Axis of Decken at pe Aa to the 
Polar Aris. 


| Set the Polar As Horizontal, or 3 & __ the 
declination Semi-Circle to o? adjuſt the bubble, by the 
Hour-Circle, then turn the declination Semi-Circle 
ta 90? and adjuſt the bubble by raiſing or deprefling the 
Polar Axis; then turn the Hour-Circle 12 Hours, and 
if the bubble be wrong, correct half the error by the 


Polar Axis, and the other half error by the two pair of + 


capſton ſcrews, at the fect of the an, of the Avis 
4 Declination, 155 | 


ReMans. 


By the th; laſt adjuſtments you have "NPR . 


Level to be truly parallel to the braſs rod and the ſaid 


braſs rod (or, line of collimation, which for the preſent 


is to be conſidered as the lame thing) to be at right angles 


to the Axis of Declination, and this 155 Ai to be at right 5 


| angles to he Polar Axis, : 


Fifth 


N. B. the ered gueſs: 
againſt each other, ſo you al unſerew the one, * 
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3 40 USTMEN T, Make 3 ures of the Moveable and. of tl Fixed | 


Wires coincide, while. you turn the Fye-Tube quite round £ 
by the Pinion of the Refrattion Apparatus. eo 


Turn the Eye-Tube till the Horizontal Moveable Wire 
is perfectly Horizontal, and if it does not cover the 
Horizontal Fixed Wire, ſet it to it by means of the 
ſmall Refraction Circle Invert the Horizontal Moveable * 
Wire (by turning the Eye-Tube half round) and if it 


does not then cover the Horizontal Fixed Wire, 


correct half the error by the uppermoſt and lowermoſt 
of the four ſmall Screws in the Eye-piece, | which | 
\ adjuſt the Fixed Wires, and the other half error by 
the aforeſaid ſmall Refraction Circle — repeat this till 
the Horizontal Moveable Wire covers the Horizontal : 
Hired Wire when turned to either Poſition -—- then ſet 


5 the Index of the ſmall Refraction Circle to its Zero— 


and turn the Eye-Tube till the Horizontal Moveable 
Wire becomes Vertical—Adjuſt the Vertical Fixed Wire 
by its two Horizontal Screws, and adjuſt the Horizontal 

| Moveable Wire by a ſmall ſcrew on the part that contains 


the Moveable Wires—the Centres of the Moveable and 


of the Fixed Wires will then coincide durin 8 an entire 
Revolution of the * 1 


65 Ap JUSTMENT. | Mate the Line of Collimation parall 40 the Braſs Rod 


on which the Level Gangs. 


Set the Polar Axis al, the Hour N bo. -: 
ſix Hours, and the Declination Circle to 902 — Adjuſt | 
„ „„ N the 


AS 4. „ 
the Level by the Polar Axis — lock through the Te- 


7 leſcope on ſome diſtant Horizontal Line covered by 
the Wire — then invert the Teleſcope (this is done by 


turning the Hour Circle half round, or 12 hours) and if 
the Horizontal Wire (the Level being adjuſted) does not 
cover the ſame Horizontal Line, correct half the error 
by the uppermoſt and lowermoſt of the four ſmall Screws 
at the Eye-End of the large Tube of the Teleſcope —- 
this correction will give you a ſecond Horizontal Line 
now covered by the Horizontal Wire which you will 
adopt inſtead of the firſt Line Invert the Teleſcope as 


before, and if the ſecond Horizontal Line be not covered 


by the Horizontal Wire, correct half the error by the fame 
two Screws (the uppermoſt and howermoſt) you uſed before— | 


repeat this operation tall the Wire COYErs - the lame Hori- 


zontal Line in both poſitionz—then ſet the Hour Circle to 
12 Hours, and adjuſt the Level by the Pinion of the 
Declination Circle, and by means of the two remaining 
ſmall Screws make the Vertical Wire (now become Ho- 

rizontal) cover a Horizontal Line, exactly as much higher 

than your former Horizontal Line, as the Line of Colin. 
mation (or Centre of the Teleſcope) is now above the 
Centre of the Polar Axis, and. the Line of Collimation 


will then be N to the . Rod. 


©1177 „ 


. . 5 i 5 « 1 5 
75 aps rv r. * ite Perniers of the Declination ant 7 the 2 


Equatoreal Circles. 


late the WO ORD Circle to the o of 
the place, and ſet it to fix hours; adjuſt the 
Level by the Pinion of the Declination-Circle ; then 
turn the Equatoreal Circle exa#ly 12 hours from the 
laſt pofition; and if the Level be not right, correct one 
half of the error by the Equatoreal Circle; and the 
other half by the Declination Circle; then turn the 
Equatoreal Circle back again, exactly 12 hours from 
the laſt poſition, and if the Level be ſtill wrong, repeat 
the correction as before, till it be right when turned to 
either poſition; that being g done, ſet the Vernier of the 
Equatoreal Circle exactly to ſix t and the Vernier of 
the 8 * a to 0? 


| 3 8 hs 5 as many 8 Minutes and Seconds 
; dpd ee (or ©). on the Declination Semi-Circle, as the complement of 
| _ your Latitude is; then elevate the Polar Axis till the bubble be Horizontal, 
and the Rquatorea-Cirlev will be 22 8 888 to the e of the Place, 
a 45 | - | 
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5 Method of Adjuſting the ane Equatorcal. - 


CD ———e mo — 
Mate the 1 Hooks of the Hanging Level equal ; in 3 


iN that the Level may be the; F to the Braſs Rod 


on 4which it i ſuſpended. 


This i is preciſely the ſame with the Second Ne 


of the Large Equatoreal. 


Make the Centres of the Moveable ad. of the Fired Wie 
coincide, while you. turn the Eye-Tube quite round by the 


| Pinion of the Refraflion Apparatus. 
This is the fame with the Filth Adjuſtment of the 


Large Equatoreal. 


Male the Line of Collimation 14 to the Brafs Red on 
which the Level hangs. 


Set the Polar Axis Horizontal, the Hour Circle to Sie | 


Hours, and the Declination Circle to go? Adjuſt the 


Level by the Polar Axis—look through the Teleſcope on 


| ſome diſtant Horizontal Line covered by the Wire—then 
Invert' the Teleſcope (this is done by turning the Hour 


Circle half round, or 12 hours) and if the Horizontal 


Wire (the Level being Adjuſted) does not cover the 


ſame Horizontal Line, corre& half the Error by the Polar 


Axis, and Adjuſt the Level by the two Screws which 
raiſe or depreſs the End of the Braſs Rod; this Correction 
will give you a ſecond Horizontal Line now covered by 


1ſt. ApbjusTMEN T. 


29, ADJUSTMENT 


"5 ADJUSTMENT. 


the Horizontal Wire, which you will adopt inſtead of the 


| firſt Line. Invert the Teleſcope as before, and if the 
ſecond Horizontal Line be not covered by the Horizontal 


Wire, repeat the ſame correction as above, till the Wire 


covers the ſame Horizontal Line in both poſitions—then 
| . | 1 


ere © 
«K 724 = = 


TC 1s ) 


ſet the Hour Circle to 12 hours, turn the Declination 


Circle till you make the Vertical Wire (now become 
Horizontal) cover a Horizontal Line, exactly as much 


higher than your former Horizontal Line, as the Line 


of Collimation (or Centre of the Teleſcope) is now above 


the Centre of the Polar Axis, and Adjuſt the Level by - 
the Capſlion Screw under the End of the Braſs Rod—the 


| Line of Collimation will then be provi to the Braſs | 
| Rod. 


4 ADJUSTMENT, 


Make the B Rod on ; which the Level 3 at 55 - 
Angles to the Axis of Declination. | 


Make 7 Polar Axis Horizontal ; ſet the Declination 


5 Circle to o0?—turn the Hour Circle till the Bubble comes 


right ; then turn the Declination Circle to go? ; adjuſt 


the Level by the Polar Axis—then turn the Declination 


Circle to the oppoſite go?, if the Level be wrong, 


Wo. correct half the Error by the Polar Axis, and the other 


5'*. ApJusTMENT, 


6% ADJUSTMENT. 


7 ADJUSTMENT. 


half Error by the 7wo Screws at the Eye End of the large 
Tube of the Teleſcope which raiſe or deprefs that End. | 


Male the Axis of Declination at right Angles to the Polar . 
The ſame as the e Adjuſtment e of the Large 


| Equatoreal. 


1 /he ine Circle. 


The ſame as the Firſt ons of * Large 
Equatoreal. 


Ret ty the Verniers of the Declination and „ the * 
© foreal Circles. 

T he fame as the Seventh e of the Lange 

h e 8 


Deſeripion | 


Deſeriptio of the New Refradtion 1 much ! 


by Mr. Ramſden. Previous 10 the Fun 25 which, ler 5 


what follows be e 


. or F he chan zing the apparent 


Altitude of a Planet, may alſo change its apparent Right 


Aſcenſion and Declination. — See Fi igure I. 


Where H. O. Repreſents the Horizon. 
E. Q. Part of the Equator. 
P. Pole of the Equator. 
| Z. The Zenith. 7 
25 E. H. The Meridian. 


Z. V. An Arc of a Vertical drawn 5 2 1. | 


the Apparent Place, and F. the true 
place of the Planet. 


P. A. A Circle of Deen e 


drawn through the true Place F. 
P. B. A Circle of Declination or Hour Circle 
drawn through the Apparent Place I, 


The Eid in Altitude from F. to I. alters the Right | 


Aſcenſion of the Planet as much as the Are of the 


Equator A. B. (or! its Parallel F. C.) amounts to. It alſo 5 

alters its Declination from A. F. to B. I.; that is, from 

C. to I. If a Planet be in the Meridian at L. the Error 

in Declination from L. to K. will be the ſame as the Error 

in Altitude; but there will be no Error in Right Aſcenſion, 
becauſe the ſame Circle of Declination P. E. H. (perpen- 


dicular to 1 Horizon) paſſes through the Apparent Place 


1 K. and 


# 
o 
+ 
1 1 2 — * — 
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LS) 
K. and the true Place L. In like manner, 15 by the 
Conſtruction of an Inſtrument you have a Vertical Circle 
Z. V. perpendicular to the Horizon, it. will paſs through 
the apparent Place I. and the true Place F. and there will 
be no Error in Right Aſcenſion. And if by the ſame 


Inſtrument the Error in Altitude from F. to I. be deter- 
mined, the true Place F. is found, and conſequently chere 


55 will be no Error in Declination. 


With Mr. Ramſilew's New R fraflim Apparatue, you L Live | 
fuch a Vertical Circle as 55 appear in — follows. 


* 


In the Focub of "a Teleſcope of the Equatoreal, two 
fixed Wires are placed at Right Angles to each other; 


one, E. Q. (fee Figure II.) repreſents part of a Parallel 
of the Equator, : the other, P. A. part of a Meridian, or 
Hour Circle. There are alſo two moveable Croſs Wires at 
Right Angles to each other; one, H. O. repreſents a 
portion of a Parallel to the Horizon: the other, Z. V. a 
portion of a Vertical Circle. Theſe moveable Wires have a 
motion round the Axis of the Teleſcope, by turning a Pinion, 
A ſmall Quadrant, (. ) (fee Print of the Equatoreal, ) is fixed 
on the part that carries the moveable Wires, with Diviſions 
on each Side; one expreſſing the Degree of Altitude of 
the Object viewed; the other expreſſing the Minutes and 
Seconds of Error occaſioned by Refraction, correſponding 
to that Degree of Altitude. To the Index of this Quadrant 
is fixed a ſmall Circular Level, (K.) which, being ad- 
- juſted by its own Pinion, gives you the Altitude; while 
by another Pinion it aſcertains the Perpendicularity of one 


EE i Cm | „ 
of the moveable Wires, which gives you the Vertical 
Circle abovementioned, whereby the true Right Aſcenſion 
may be determined,. free from all Error, ariſing from 
Refraction or from Parallax. Hence, in taking the Moon's 
Right Aſcenſion with an Equatoreal, fitted with this 
Refraction Apparatus, in order to determine Longitudes 
at Land, there is no occaſion to attend to her Parallax, as 
the difference of her Right Aſcenſion cauſed by Parallax or 


— Refraction, will only depreſs or elevate her on the fame 


Vertical Circle, but will not change her W Aſcenſion 
from one Hour Circle to another. | 


In this Refraction Apparatus, the Centre of the 558 
Wires always remains in the Line of Collimation; whereas, 
by the former Conſtruction, on raiſing or depreſſing that 
Centre, it was moved out of that Line; and as it was 

very difficult to replace it again exactly, it was s liable to 
5 produce an Error in the Obſervation. 


5 In all Obſervations made with this Refraction 
Apparatus, firſt Adjuſt the Circular Level, then ſet the 
Centre of the moveable Wires (by the Micrometer Screw) 
to the Refraction correſponding to the Altitude of the Object 
viewed, as given you by the ſmall Quadrant, and let one 
of the moveable Wires be always ſet perpendicular. 


"DE 


With this Reſraction Apparatus you may alſo determine what 
the Errors in Altitude, and Right Aſcenſion, cauſes ©, 
' Refrattion or Parallax, would be, with an Equatoreal - 
NOT fitted 1 with this Reſraftion Piece: the Error will be 
greater in Right Aſcenſion if. you have Nor a Meridian 
fixed, than if you have one ; though the Error m Altitude 
will, in both Caſes, be the ſame. | 


70 Sid this, ſee. Fi igure ur. where 


Pp. A. Repreſents part of a Declination or Hour Circle. . 
C. I. Part of another Declination or Hour Circle. 
E. Q. Part of a Farallel of the Equator. „ 
Z. V. A Vertical. | 

H. O. A Parallel of the Horizon. = | 
Do The Centre of the fixed Wires, or true * of the 

Object. 

J. The Centre of the moveable Wires, or aper 
4 The Earl and Dectin ation Circles being properly 
ſet, ſuppoſe you want to find your Meridian, but without 
having a Refraction Piece - in that caſe you move the 
Azimuth and Hour Circles till you get the Centre of 
the fixed Wires to cover the apparent Centre of the Sun 
or a Star; whereby, from Refraction, there will be an 


Error i in Altitude, which will cauſe an Error in Right 


Aſcenſion, and conſequently an Error in Azimuth: now, 
to determine the quantity of each of choſe Errors by making 
uſe of the ene 5 * thus : 7 


Sex 


6 


Set the RefraQtion Piece to the quantity of Refraction | 


correſponding to the Altitude of the Object; thus you 


have the Error in Altitude, which (in this Example) ſup» 
poſe F. I; then note the points at which the Azimuth and 


| Equatoreal Circles ſtand: after that, move both thoſe Cireles 


till you bring the Centre of the moveable Wires to cover 


the apparent Centre of the Sun or Star at I.; then its rue 
Centre will be at F.: and the difference between the 
former and the - preſent points at which thoſe two Circles 


now ſtand, gives you the Error in Right Aſcenſion F. D. 


and the conſequential Error in Azimuth D. I. 


In the laſt caſe you had no Meridian fixed ; but now 
ſuppoſe you have a Meridian, and you want to determine 


what the quantity of Error produced by Refraction in 
Altitude, and from thence in Right NO would be 


if you had no Refraction Piece. 


As to the Error in Declination dd by Refrattion, it 
may be found by che Declination Circle itſelf, Without 


the aid of the Refraction Piece, — 


The Error in Altitude is given you by the RefraQion 
Piece ; and the Error in 88 Aſcenſion ann from that 


in Altitude is thus found: : 


Suppoſe the Equatoreal to remain ntl right 1 in all its 
parts, as it was left in the laſt Example, viz. the true 


Centre of the Sun or Star in the Centre of the fixed Wires 


at F.—the apparent Centre of the Sun or Star in the 


Centre of the moveable Wires at I—the Errors corrected 
by the Refraction Piece in Altitude from I. to F.—in 
Right Aſcenſion from C. to F. (which is the diſtance 

E — meaſured 


HCH ) 
meaſured ona Parallel of the Equator between Portions of 
the two Hour Circles A. ak and O. I and the Error ii in 
Nen road from I. to C. | 


' Now (bein 8g 3 a N Am Piece) you Seoul: of 
courſe move the Hour Circle till the Wire A. P. making a 
portion of an Hour Circle cut the apparent Centre of the 
Sun at I. * that movement gives you the Error in Right 
Aſcenſion from F. to C.—then you would move the De- 

clination Circle from the true Declination at C. till the 
Centre of the fixed Wires covered the apparent Centre of 
the Sun at I.; the quantity you have then moved, is the 
Error in Declination from C. to I.—by theſe movements 

you will have brought the Centre of the fixed Wires at 
F. to I. (where the Centre of the moveable Wires (for 
when it covered the apparent Centre of the Sun); 
the line from F. to. I. 1s the Error in Altitude which . 5 


e Piece gives you. 


. Or, to find the Errors in Declination and Right 

OD Aſcenſion at once, you might chooſe to move the Decli- 
nation and Hour Circles together, till the Centre of the 
fixed Wires at F. is brought to cover the apparent Centre 
of the Sun at 1.— the alterations of thoſe Circles will give 
9% reſ pectively the Errors wanted. 


* * Obſerve, that when the Declination Circle i is tiuly ſet (as it is in this 
caſe), ' the Centre of the fixed Wires can never be brought to coincide with 
the apparent Centre of the Sun, but muſt be below it, owing to Refraction; 
5 _ _ » therefore it is here directed to make the Wire (in one 8 or other of KK). 
=. 5 | cut the Centre of the Sun, 1 | | A — 


R 


* . 8 ; : . 


P rr —— 


. 


1 is judged proper, for the benefit e perſons who bebe 
not been converſant in making Aſtronomical Obſervations, 
to ftate here at large, all the Principal Obſervations to be 


| made 283th this Equatoreal, and the Methods of 1 1 
201th it. f 


08 5 E RVATION I. 


1 fu the Latitude of the Place by the Oo or 5 brows | 
N Fixed Star. , 


The W 9 perfeatly ajutd in all its | patt 
according to the Directions given 


Make the Polar Axis Perpendicular 5 Fa 1 
and when the Sun approaches His Meridian Altitude, 
 Elevate the Teleſcope to that Altitude, and adjuſt the 
| Refraftion A pparatus as above directed then follow the 
Sun, by moving both the Equatoreal and Declination 


Circles (if neceſſary) and keeping the Refraction Piece = 


always adjuſted till He is at His greateſt Altitude; the 
Vernier of the Declination Circle will then give you His 
Meridian Altitude ; from which Subtra& His Declination, z 
if it be North, or, Add it, if it be South, the remainder, - 
if North, and the Sum, if South, is the height of the 
Equator, that is the Complement of your Latitude—which 5 
5 EY Subtracted 1 90 570 per 8 your Latitude. | 


EXAMPLE | 


[7 


Fd 


the Centre of the fixed Wires will be in the true Centre of 


„ 


EXAMPLE. 


5 Sun's Declination, ſuppoſed .-_ & 57: 37) North. 
IC jo Altitude of His Centre Obſerved 45* 6. 297 


V Declination , 


| Height of the Equator or Co-Latitude . 38? 8. 52” 


| which Subtrafted n 90 5 
gives your Latitude | „ 955 80 | 


If inſtead of * 5 8 the Centre, you 
obſerve that of the Upper or Lower Limb of the Sun, 


you muſt allow for the Semidiameter pos which 
allowance you find! in the Nautical Almanac. 


OBSERVATION u. 
To Fu the ran of Ons OnnrazION ONLY. 


Elevate the Snaps (or hour) Circle to hs Co-Lati- 


wade df the Place, ſet the Declination Circle to the Sun's 
Declination for the Day and Hour required; and adjuſt 
the Refraction Apparatus, then move the Azimuth and 


Hour Circles both at the ſame time (either in the ſame, or 
in a contrary Direction) till you bring the Centre of the 
moveable Wires (the vertical being truly perpendicular) ex- 

actly to cover the apparent Centre of the Sun — that done, 


the 


— 


. „ | 
the Sun; the Index of the Hour Circle will then give the _ 
| Apparent or Solar Time at the Inſtant of Obſervation: | 
thus you get the time, though the Sun be at a diſtance 
from the Meridian. Then turn the Hour Cirele till the : 
Index points preciſely at 12 o'Clock, and lower the Teleſ- 
cope to the Horizon, to obſerve ſome mark in the Centre 
of the Teleſcope; and that is Rar Meridian, * by 

one Obſervation only, © | 
The beſt time for finding the Meridian is, when the Sun 
is three hours diſtant from che Meridian on either ſide 
A it. 

Obſerve, that whey you ber onee a true Meridian fixed, 
you need make no uſe of the Refraction Apparatus in any | 
Obſervation, except to ſes” one We _— HISTONE Wires | 

perpendicular. EL e oo Oo oP 


- NB. The Meridian aud Solar time may be — in 
like manner by a fixed Star why Digfagjon: and 7 8 5 
TO 15 Known. e | 


OBSERVATION . 


To eferve a "Map" or Pl in Brad Dp. Ab, a ay 
| "FRE when it is above the Horizon. 71 


F 


N. B. The Table of R. Aſcen®, | Dec &c. 
af 44. Principal fixed Stars; 
| Tranſits over the Meridian. irg 
Elevate the Equatoreal e to is Colartide r. . : 
the Place, and ſet the Vernier of the Declination Circle to 
the Star's Declination, then Adjuſt the Refraction piece; 
. | 8 | look 


* k \ IO 4 8 n N yo 
„ r tr EAI ors. Ie N — 


We N 1 e of their 8 


look into the Table for the time of its Tranſit 1 
preceeding your Obſervation ; then take the Interval of 
time ſince that Tranſit to the time of your Obſervation as 
given by the Clock, and Add to it the Star's acceleration, 
correſponding to that Interval of time, this ſum is the 
hour to which you muſt ſet the Hour Index of the Equato- 
real Circle, and the Star will then appear in the Teleſcope. 

The ſhorteſt way to get the Interval of time between 
the Star's Tranſit and the time of Obſervation, is, always 
to Subtract the time of the Tranſit from the time of Ob- 
ſervation (adding 12 hours to the Clock if neceſlary) only 
take care, not to mi com 9 885 Hours for Evening Wart, 
8 Vice Verſa. n oY 


EXAMPLE 5 


Sept goth, + 3 5 je M. 5 8 
its Declination is — 457 44. 29% N orth, 
| its Tranſit (by the Table) x. | 
is alt = 4. 22. 9 A, M. 
which Subtract from time of = | 


Obſervation 3 8 9. 
— nc its . 
e 55 „„ „%% © 
| Add Acceleration for * * LD „ 45” 
| Set the Hour Index to 45 I | 7 P. M. , 


e U. 


May 310 at 2 P. M. find Arcturus; VF 
its Deelination is 202 22. 30.“ North. 
its Tranſit NY the Tu that 55 


„ 26. 2 Þ. M. ſo 
that you muſt take its Tranſit 

for May 3oth, becauſe at 2 H. 
P. M. of May 31. it had not 
yet paſſed the Meridian that 
day 


—its Tranſit, May zo is at 5 . 29% 38. P. M. 


which Subtract from the nay, . P. M. 


of Ono eee 315 at 


Remains Interval of time ſince its 
- TOE. 5 55 1 5 4- 1 8 22 


that is to ſay 1 8 30. 2 Bee? 5 Tranſit 


Add Acceleration for 16. 397 227” 2. 42 


— 


: Set the Hour 3 : 1 ek pi 35 4" A.M. 


OBSER- 
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OBSERVATION Iv. 


To fd the Right Aſcenſion and Declination 1 a Planer, | 
Comet or Fixed & tar. | 


The ae Circle being Elevated as before to the 


_ Complement of the Latitude of the Place, move the De- 
clination and Equatoreal Circles till the Planet or Comet is 
in, or near the Centre of the Field of the Teleſcope, then 
_ Adjuſt the Refraction piece, and bring the Centre of the 


moveable Wires to cover the Planet, the Vernier of the 
Declination Circle will then give you the Declination of 
the Planet, and the Vernier of the Equatoreal Circle will 
give you the hour of the Planet &c. — then your Regu- 
lator or Clock will give you the Sun's time or hour of the 
Day.—Take the Difference between the Sun's time and 
the Planet's time; and if the Planet's time be leſs than 
the Sun's time, add that Difference to the Sun's. Right | 
Aſcenſion at the time of Obſervation, (which you find in 


the Nautical. Almanac) the Sum (rejecting 24 hours, if 
it exceeds that number) is the Right Aſcenſion of the 
Planet, &c. — Again; if the Planet's time exceeds the 


Sun's time, Subtract the difference from the Sun's Right 
Aſcenſion ; the Remainder (adding 24 hours, to the 
Sun's Right Aſcenſion, if Ts is the un As 


cenſion of the Planet, Kc. 


— 


EXAMPLE _ 


„ 
EX AMPLE 


' Obſerved a Star whoſe time by the © H. = 
: 2. ] 1 8. 3· P. M. 5 


' Equat!.Circle ies 
_ Sun's time as given by the Metelen | 


VIE": > - 0. 44- 48. P.M. 


Difference between the two 7. 26. 37. 
As the Star's time is leſs than the Sun's OP 


= '* * 


add that difference to Sun' 8 5 20. 57. 9. 
Aſcenſion „„ | 

Reject 24 hours from 28. 23. 46. 

"A 33. 40; 


Right Aſcenſion of the Star is 
Its Declination (by the Vernier of the Declination Circle) 


is 162 2. 50.” North. 
EXAMPLE HI. 
| Obſerved a. Star whe time by the 3 


hours. 
; 2 0. O. : 


Equat Circle is 10. A. M. e 22. 7 


0 Aftronomically) 5 
Sun's time as given by I Regulater) : 


VIZ, 5. $5. 4. ACNE e is Af- 47.555 4. 
tromically) : | | 
Difference between the t t W „„ . 


As the Star's time exceeds the Sun 9 „„ 
Subtract that difference Rae Sun's þ 10. . 38. 6 


R* Aſcenſion „ 3 


Remains the Right „ of the Star 6. 34. 
Its Declination (oy: the Nonius of the Declination > as 


Is 16. 25. 1.“ South. 
OBSER- 


2. 


G 


„ 
OBSERVATION | V. 


1 be the Longinude at Land by the Right Kab, 
of the Moon. | 


- Obſetved the Centre of the Moon on he 
moveable Wire ſet Vertical, either i in or out | 
of the Meridian; Time given by the On * 
or Hour Circle, ſuppoſe 2. 28. 2. 
Sun' 8A pparent Time by the Regulator 6. o. o. 


Difference between thoſe Times "> pry . 58, 


Add that Difference to the Sun's Right 
Aſcenſion at 6 Hours (becauſe the Noon d 
Time is leſs than the Sun's Time, for had \ 
it been greater, the difference muſt have 
deen Subtracted 5 . 8 


And you have the Moon's Right Aſcenſion 0 
at che Place of * at 6 3 9 « It 57. 2 5. 


Alber Method: of TOY tbe 2 Obſervation.” 


The Centre of the Moon being obferved in the Gme 

manner at 6 hours — P. M. as before directed, let the 
Inſtrument remain in the fame pofition it was (only 
_ altering the Declination) till a known Star comes to the 
Verticat Wire, which will happen (ſuppoſe) in one hour 


after, vix. at 7 hours — then ſubtract chat 1 hour of 
5 dec. 
D in time of Tranſits, with the addition of 9 , 86. 


for the acceleration correſponding to 1 hour, that is, 
H. dee. 


* 5, be fam the i of the Str ſuppoſed | 


0 


4E * 
It; 
to „ 35. the remainder is the Mons R. 


at 6 ow rs 8 ** at . ig of Obſervation— 


Aus R. 3 e 12. 5 * 


Difference in Sydereal Time 9) Ke 


Moon's Right Afcenfion ot 6 hows f. .* * 

te Place of Obſervation . , . 25,14 

Then find by the Nautical Almanac at what Time 

at Greenwich the Moon has the lame - Aſcenſion 
as chat now obſerved. 


— 


| Moon? s Right Aſcenion at Greenwich at . Fe 
| Noon is . „ 18 


De at | Midnight | . 12. 10. 3 | 


— 


Difference in on 12 Hours 27. 16. 


5 
Moon's Right Aſcenſion at Greenwich = K, 
Non & oe oo 43. 20. 


Moon's Right Aſcenſion at 6. e at the 
Place of Obſervation *V*„ 111i. 57. 29. 


mw 


Difference berween them o. 14. F. 


Proportion 


. Mw the acceleration of the fixed * one 8 - mean time 
Ae ond hour ganas es (by which all Right Aſtenſions of the Heavenly 


| bodies are reckoned) by 9, ; 86, 75 that thoſe ſeconds muſt be _ 40 each bon 
of mean time where Landen n 5 


1 


, 
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18 12 


chat 
hich is therefore 


t Greenwich 
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ch 
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